f1eld can be developed in fish, tut not 1in pigeons or rabbits
(despite the alleged effects of magnetic fields on the furcer), _
Humen vieusl images are altered during exposure to a magnetic , : \
£ield under the influence of hypnosis (see ths discussion at the T T
end of this report) and mescaline, Kholodov restated his belief
that megretic fields primarily affect glial cells, as reflected
{n individual neuron activity (perhaps he vas referring to his o o
1965 1esearch, although he did not cite any publications in this o
paper). He also stated that "magnetically treated water has a - '
dbiological effect,” although he did not discuss the mechanisms

or pathvays of this alleged phenomencn,

Ly

In general, it would appear from Kholodovis statements and
research that the effects of low-frequency EMF's and magnetic
fields (especially intermittent opes) have a direct effect on neural
structures, aad that these effects are similar to those produced by R
‘donthermzal microvave intensities, It will be extremely interesting ' L
“to see vhether Kholodov's view that the diencephalon end glial cells - . - vt
are specific EMP and MP receptors will be dorne out by future Soviet ‘ ?
research, .
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" 6. Clinical, therapéutic, and hyg:.enic aspects

Soviet concern for the actual effect of microwave-range EMF'S
on bumans has been no less intense than their theoretical interest
" 4n these fields, Moreover, this report will show ‘that the )ast two
years (especially 1966) have yielded a dramatic increase in the
volume of material devoted to the therapeutic, clinical, apd ..:
especially hygienic aspects of human exposure t0 microvaves and
even magnetic and electric fields, Presently, the chief spokesman
for hygiene is Yu. A, Osipov (32},

Othervise, smaller and more isclated groups are sporsdically
active in this field, Atanelishvilt [30], for example, compared :-

R o !

the effaests of various physiotherapeutic procedures on human motor -

response to light, The effects of UHF, diathermy, and pine baths

vere investigated, No UHP radiation parameters were descrihed, A

total of 71 patients with gastric disorders was examined, 4l of

vhom received UHF therapy., Atanelishvili found that UHF stimulated -

_ motor reactions in the majority of cases, Hovever, he obtained’
basically the same results from diathermy and bath procedures,
rendering any conclusions as to the specific effects of UHF on the
central pervous system doudtful, He concluded that all three pro-
cedures altered the functional state of the CKS, which undoudtedly
plays a prominant role in the positive effects of therapy.

As regards the hygienic aspects of human exposure to micro-
waves, it should be noted that this area of concern is of interest
€0 both the military and civilian coemmunities, The Soviet military
medical service has played an active role in assessing hygienic
conditions and the state of workers expdsed to radar fields, .
Kepitanenko (31] conducted a clinical investigation on 100 young
military personnel (66 cxnued to radar, 34 coatrol). UHF fields
vere generated by decireter end centimeter generators, He d&id mot
provide asny dosimetry data, :

Kapitanenko .oncluded that the nervous system was the first
system to react to UHF, and that the severity of peurological dis-
- orders wvas a function of field intensity and duration of exposure,
Asthenia vas a prominant neurological symptom of the deleterious

‘effect of UH?, Cardiovascular disorders, also observed, were not.‘:‘

sharply pronounced and were judged to t2 reversidle, No specific
therapy for UHF symptoms is knowm, although positive results have
been obtained from: 1) intravenous injection of a LOY glucose,

5% ascorbic acid solution (dose and frequency of administration
not given); 2) a strychnine and securinine solution (dose and &d-
ministration details not given); 3) ginseng (no details given);
and 4) 0,005 g of dibasol three times per day,




In his book revieving hygienic problems of human exposure
to microvave-range EMP's, Osipov (1965) (32] considered data from
es far back as 1933 relative to the effects of microwave-range ENF's
or the human pervous system and other systems, Among the many buman
CRS syzptoms of microvaves connistently reported by Soviet observers .
are: loss of memory, migraine headaches, insommia, dizziness, irri-
tebility, dermogrsphism, end loss of appetite, Autonomic disorders
have been chardcterized by changes in cardiec, hepatic, and gastro-
{ntestinal function. As Osipov ecees it, sutonomic dystonie is a
eompon symptom of exposure t0 microvaves, EO concluded that the
post common and persistent neural sywmptows of microvaves are neur-
' sathenia and autonomic (primerily vagotonic) dystonia, These
a are also observed as a result of exposure to the combined -
offects of microvaves and x-rays, Most microvave-induced shifts
"are reversidle, e.z., pathological damage to neural structures is
‘Wsually insignificant, according to Osipov, Rarely, microwaves can .
‘csuse hallucinatiors, syncope, and sdynamis (the dlencephalic
[555 7  Osipov feels that the effects of EMF's are qualitatively
. {dentical vithin a wvide spectrun (frow long to ultrashort waves,
" 100 ke to 30,000 ke), His opinion 1s well borme out by the articles
-peviewed in this report, and although he does not discuss prodblems of
' gxposure tO purely magnetic and electric-fields, it should be poted
‘that Vyalov et al.[38) mention many symptoms characteristic of micro-
F'wvave effects (headaches, tremors, elevated pain sensitivity, dermog-
£ reghism) in workers exposed to constant magnetic fields (150-=1500 cz).
 Asanova [39] reported charscteristic microwave symptoms (dermographism,
_cardiovascular shifts, trvmors, hyperhydrosis, headache, fatigue,
~ asthenia, drowsinecs) in vorkers exposed to electric fields
- (115=-125 u amp) in 40O—-500-kv hydroelectric stations.

: Osipov also notes reports of reduced sexual potency and ba’de .
*DeSs induced by microwave-range EMP's. He feels that the latter

: Bight be attributed to the neurasthenic syndrome, although he states
i thet a “psychological factor” should not be ciscounted,

: It should be mentioned that Osipov, uni‘ke Presman, Kholodov,
& Kamenskiy, and others, is inclined to regard the lov-intensity
;; ¢ffects of microvaves as “microthermal™ effects rather than non-

f thermal effects,

_-....;:.-“ 8ince Osipov's couprehensive review, there has beea a virtual
°°1uce of articles from the Institute of Industrial Hygiene and

) “C:Pttional Diseases devoted to the hygienic aspects of meter-to-
‘,;s,_n:ti"ter'l‘lnee fields. Here the military effort sbould not dbe be-
ed. Smurova et al, [33] investigated medical persommel working
;;“2“ iotherapy generstors (1.6 to 2450 me, A equals 184 m to
€€ ca), He found that vorking conditions around these sources
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exceeded permissible exposure limits, e.g., 20 v/m OF 10 gy/cp? by

88 nuch as twvo orders of magnitude (170--1000 mvw/c32)., Hepe ug;u

the characteristic EMP syndromns vere noted (headache, irritehility
inscunis, chest paln, derzogrmphism, scrocyenosis, hand tremor, etc:).'
Impairsent of light sensitivity and dark edaptation were Judged to
veflect increased CRS sensitivity, The characteristic cardige :
symptons vere also noted, Smurova concluded that the wide wave

cf fields studied were deleterious to human health, an observetion
vhich agrees wvith the findings of Osipov [32].

Drogichina et a'. (1966) [34] concentrated on the mitonomic end
cardiovascular disorders of personnel exposed to microwave-range fields
up to a "fev mv/cw2” in intensity. Along vith the fawlliar asthenic
syndrome, this group found that sutonomic cardiac disorders weig the
most persistent characteristic of exposure to microvaves. They ylso
stiributed diencephalic disturbances (interesting in viev of the theo-

- retical material discussed in this report) and coronary spasns to
microvaves, i

Pukalova [35] sought to establish permissible limits for per-
sonnel exposed to shortvave (6==450 v/m) and ultrashort-vave 2
(4==220 v/m) sources. She concluded that all observed CNS symp
coised by these EMF's were aggravated by inefficieat vork-ren];.‘-_‘@
Fatigebility was the most prowinent of the familiar CNS symptox
observed,

To establish exposure norms, Fukalova expossd animals t0 lhe,
88-, and 63,7-mc fields (5000 v/m) and found that anirals in the
ultrashort-vave range were killed vithin $ min, vhile 1 hr and 4O min
was required for death in the shortvave field. She found the non- -
thermal threshold intensity (no increase in body temperaturs) for
ultrashort vaves vas 150 v/m and for short waves, 2250 v/m, Chronic
(duration not specified) exposure 40 these intensities caused s de-
crease in xeculla oblongata cholinestersse activity more rapidly during

exposure to ultrashort waves than during exposure to short waves, .
Brein biopotentials vere depressed. An ultrashort-vave inteusity of 42
10 v/m and a shortwave intensity of 50 v/m were found to be "threshold

irritants," As in Lobanova's study (7], an ultrasbort-wvave intensity
of 150 v/m vas sufficient to cause thickening of neural fibers, pro-
toplasnic svelling and vacuolization in the thalsmo-hypothalamic area
and medulla oblongata, and local karyocytolyeis of individual neurons.
Shriveling of occasional cortical pyramid cells and neuron vacuoles
veas also noted., On the basis of these data, permissidic buman ex-
posure intensities (duration of exposure not given) were set at 5 v/o
for ultrashort-wave fields and 20 v/m for shortvave fields.
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The Soviet military mcdical service regards the peural and
other effects of microwvave-range EMF's no less seriously than the
eivilian commnity, Professor I. R. Petrov [36], a Major General S
in the medical service and member of the Academy of Medical Sciences -} ,________,_
USSR, concurs with the findings of the civilian commmunity in that & -3 2
microvave-field intensity grester than 10 mv/cm? constitutes a thermal :

bazard, and that microvave-range EMF's directly affect the human CXS. '

e

Panov [37] in s recent article not only sgrees that microvavee
range EMF's directly affect human neural processes, byt classifies
these effects into three familiar symptoms: 1) the neurastheaic syp-
drome (reversidle), ambulatory treatment indicated; 2) eutomomic
vegotonic dystonis (occasionally stable and irreversible), bed rest
indicated; and 3) the diencephalic syndrome (visceral dysfunction,
bypersomnia, hypokinesia, latent or overt hypothalamo-hypophoseal-
adrenal depression, depressed sexual ard food reflexes), Diencepbalic
chan/es are not alvays reversible and bed rest is indicated,

Thus, this section veflects the unanimity of the Soviet
ecivilian and military comminities, vhich feel that microvave-range
IMF's (above 10 mw/cm2) comstituts an occupational hazard and that
these fields affect the human central nervous system, Some of the
clinical observations discussed in this section would tend to supnort
the findings of such researchers as Presman, Kholodov, Kamenskiy, and
others, vho feel that microvaves exert a specific or nonthermal effect
on neural structures,

Discussion

From the foregoing material, little doubt can remain that the - 4
najority of the extensive Soviet community copcerned with the bio- e
logical effects of EMF's (and MP's) are of the opinion thst these T X
fields, especially in the microwave range, directly affect neural o :
structures and that peural structures (especially the CKS) are the - : :
most sensitive tc microvave-range EMP's, CNS effects have been ob- .
served as a result of exposure to both nonthermal and thermal in-
tensities of pulsed and nonpulsed microvaves, The research of the
military and civilian communities has been largely parallel, There
is some recent evidence that purely megnetic and electric fields
can be included as microwvave-like CNS stimuli,

At the present time, Soviet opinion holds that EMF's: 1) affect
the structure and chemical reactivity of neural cells (Pressman i
(5,6,8), xholodov [10,26,27), Kamenskiy {11}, Tolgskaya (4], .
Livahits {1,2], and Lodanova {7) and others; 2) that they may also
affect the molecular structure of neural structures by virtue of
Tesonant or other abaorption (Presman [5,6); and 3) that the cffects
Of EMF's are qualitatively analagous for a wide frequency range
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(100-=30,000 kc) and that nonthermal effects may, in fact, be of a < .
®"microthermal™ pature in the absence of mors councrete evidence to
the contrary (Csipov ([32) and Presman (6)).

The relstionship betveen Osipov [32] and Presmaa (6] showld
be mentioned since there is a slight disagreement between the two
relative to the nonthermal effects of microvaves, Osipov, vhile ad.
mitting there is evidence that microvaves have a dbiologicai, and s
especially a peural «ffect at fleld intensities which do not produce =
verceptible thermoiynamic charges, feels that it s experinentally
impossidle to demonstrate a specific, e.g., nonthermal, microvave
effect by comparing that alleged effect with a thermocjuivalent cone
trol, He ressons that since biological objects are electrically
heterogeneous and since microwave-range EMF's have a known selective -
thermal effect on various tissues and organs, a difference detween a
microvave effect and a neutral Leat effect is not necessarily due to
an unknown extrathermal factor, btut might well be a function of an
uneven distritutiorn of hest in the organism vhich could exert its own
peculiar effect, The specific action of a microvave EMF, in Osipov's
viev, should only be understocd as a demonstradle transfer of FMP
energy into nonthermal energy. He therefore feels that the many .
alleged "nponthermal" microvave effects accepted by Presman may wvell
bs “microthermal” effects in the absence of conclusive experimental
evidence to the contrary. '

' Presman, on the other hand, 1s wore inclined to believe that
if a microvave EMF does not result in any perceptidble temperature
shifts in en orgeniva, then any changse in its tehavior, function,

or structure can be attridbuted to the nonthermal mechaniesm of the
EMF, even if it is experimentally impossible to demonstrate that
thermogenic anl nonthermogenic EMP intensities each give rise to°
different reactions, In short, Presman feels that there is smple
evidence of the noathermal effects of microvave-range EMFs by virtue
of an absolute temperature criterion vhile Osipov feels that, while
porthermal effects are entirely possible, they have not es yet deenm
as well substantiated physiologically as thermal effects.

Far from ebating, Soviet research efforts in this erea shov
every indication of contimiing at their present pace or even in-
tensifying, as reflected in the recent large review articles,
chiefly by Presman and Osipov, Presman's last cowprehensive reviev,
like Osipov's, was publisbed in the last half of 1965. At the time
of that writing, he estimated that approximately 1000 works had been
Pudblished on the biological and medical aspects of microwave-range
EMP's., That reviev, unlike his previcus ones, concentrated heavily
on the possible mechanisms of EMP diologicsl effects. Most of the
recent articles discussed in the 1965 review were cited by him as
evidence of thermal, and, most interesting, nontherwal or specific
effects of EMP's, “herefore, it would not be inprudent to expect
that more attention will be paid to the biophysical mechaniems of non-
thermal RMF peural effects than has been in the past, although at
the present time, there 1s little evidence to support this expectation,
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What the purpose 1s Of such intense neuraily oriented research
{n the realm of microwvaves, by Soviet theoreticiazs and practitioners
18 pot entirely clear to this observer. While Osipov [32] states =~
thst thermsl intensities dre encountered much less frequently under "~ ...
{ndustrial conditions cwing to improved hygienic practice, clilafecal ™ .
eveluations of the potsntial hazards of nonthermal intensitiee :om-
tirue at a stesdy pace despite his th=ory that so-called nonthezmal
effects might vell be "microthermal®,

Presman {6] speculates that microwaves can be developed into
a valuable tonl for evaluating the physical, cherical, and, especially,
molecular properties of tissues, The therapeutic uses of nicrovaves
have been well established, Cousidering the rspid dsvelopment of
lsser technology, it seems logical to expect tbat Soviet theoreticians, .-~ . .
researchers, and hygienists will eocon turn their sttention to the bdlo- - -m--
logical, and perhaps even neural, effects of this factor, The Soviet .- .
use of lssers for ocular surgery is already vell known (Helzholtz Ine -
stitute of Eye Diseases), Recently, the first Soviet report to come e
to the attontion of this obsexver on the biological effects of ruby -~ .
laser rasdigtion vas pudblisaed, Qorodetskiy et al, [L2] descrided
experiments designed to study the lasger adbsorption characteristics
of blood, skin, fuscle tissue, and various other animel organs and
tissues., NO neural structures were mentioned, nor had mny of the
suthors' nsmes ever bdeen noted in connection with microwave-oriented
diological regearch. It seems reasonabls to speculate, however, that
the valuable experience gathered by microvave researchers would resdily
lend itseif to laser problems.
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Of incidental interest relative to the possidle ramifications
of microvave rescarch 1s <he recent sanocuncement [LO] that a special
bloinformation section has been organized under the aegis ol the
Moscow Board of the Scientific-Technical Society of Radiotechnology
imeni A, S, Popcy. The parpose of this section 1s to study pars-
psychic phenomena; it is cooposed of rsdicengineers, technologists,
hypnotists, medical doctors, biologists, and physiologists, includ-
ing A. S. Presmen, Yu. I. Kemenskiy, and Yu. A. Kholodov, the three
leading Soviet spokesnen for the nonthermal effects of microvaves
(and magnetic fields) on neural structures, This group held its = '
first meeting on 11 Octoder 1965 to discuss “Some Problems of Para~- :
peychology.” The section will proceed to analyze the world litera-
ture on parapsychic phencwmena, to record and classify observabie
cases of "spontanecus™ telepathy, and actually conduct cuxperipents
dealing with naturally reproducible telepathic phencwena, Professor
and Doctor of Technical Sciences I. M. Kogan, Chairman of this Ploin-
forration Section, stated in the sancuncement that, "The cra of sen<
sation coocerning telepathic phencmena is over. There is no need 0
dispute its existence, but rather & need to investigate its nature.’
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Since the initial snnduncewsart of the organization of this
section in early 1566, orly one sdditiomal b1t of information Bas ...
come to the attention of this obss:ver ccncerning the actual funce .
tion of that section [kl]. This unsizned newspaper article pud- i
lished on 9 Octoder 1566 mentions the familiar nmme of Yu. I. Kemen-
skiy as a participant in a telepatbic experiment designed to differ- -
entiate the effects of a porsal axd hypootic state on mental
suggestion. '
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st A8 far back as 1933, Soviet scientists were beginning to shov
interest in the effects of electromagnetic fields (FMF's) on the cen-
tral ‘nervous system (CiiS) of both humans and animals, In a 1957
reviev article, Livahits (1] cited no fewer than 28 Sovist publica-
t16ns on this subject vhich had appeared by the end of the 'thirties.
Even therapeutists were actively concerned vith the effects of WHF
theripy op the human contral nervous systea, Turlygin's account [2]
% 101937 was one of the first of its kind to report on the effects of
* & microvave-range field on human central nervous system excitability,
‘ Uring a very crude generator, he observed a 200% increase in the sen-

-sitivity of the CNS of a patient under his care. L

<+ ¢ 4%} During World War II there vas an understundable lull in research

. devoted to the neural effects of RMF's vhich, surprisingly enougu, con-

-~ tinued into the mid-1950's. 1Len, after the publication of tvo large
review articles by Livshits in 1957 and 1958 [1,3], an incroasing
mmber of Soviet articles on this subject began to appear.

" By 1957 [1), the Soviet approach to rosearch on the neural
offects of EMP's wvas broken dovn by Livshits into the following cate-
gories: 1) compacrison of the effects of EMP's on denervated and intact
organsj 2) ths use of neurotropic drugs or stimulants to azplify the
neural effect of EMF's; and 3) comparison of the effects of FMF!a with
the effects of extensively investigated stimuli such as heat and cold
to demonstrate a specific mechanism of EMP effocts, This same basic
spproach is still trus of the Sovist effort in this area. However,
as the research, development, and production of EMF-generating equip-
ment has intensified, so has concern for the medical condition of
personnel working in the vicinity of various EMP sources such as
klystron and tube generators. As this report will demonstrate, medical
doctors and hyglenists have becoms increcaingly concerned with the non-
thermal, or so-called "spacific" effects of low-inteasity (less than
10 mu/cn?), microvave-range EMF's. Since Livshit's two review articles,
Soviet interest in the neural mechanisms of IMF effects has increased
dramatically, research approaches have been refined as a result of
radiocelectronic developments, and a largs Soviet ccamunity represent-
ing a multitude of diusciplines is now devoted to the theoretical and
practical aspects of the effects of EMF's on neural structures and

functions,
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4
. VDT STUDIES—UNITED STATES AND CANADA

Many investigations have been conducted to determine the cause of VDT
user trauma. Studies in at least six countries were original (the United
States, Canada, Spain, Norway, Sweden, and Finland). The conclusions in
the other several hundred investigations were essentially based on hear-
say. Nevertheless VDT experts refer to the overall work as "scientific
data."

The National Institute of Occupational Safety and Health, which
monitors the welfare of people in offices, examined at least 19
computerized workplaces since 1975. To date, the agency's conclusions
have not deviated from their first opinions in which NIOSH stated:

1.  VDTs are harmless.
Emissions are too low to measure, and are therefore well with-
in human tolerance.

3.  User complaints are imaginary.

4.  Stress is due to poor posture and job dissatisfaction.

S. An ergonomically treated environment will eliminate user
complaints.

6. Concern is unwarranted.

Despite the assurances of NIOSH and other responsible parties, VDT user
complaints persist and escalate. The maladies people describe resemble
those associated with radiation sickness. Physicians have not recognized
this.

The work of American and Canadian investigators is summarized in
this chapter. Some conclusions were referenced by experts at the 1981
and 1984 congressional VDT hearings. Most studies reported here and in
chapter 6 were overlooked.

91




4-1 NONIONIZING RADIATION

One of the earliest indications scientists and physicians had that non-
ionizing radiation induces biological damage was in the American
Embassy in Moscow. Since 1953 the embassy was the target of microwave
illumination from a Soviet transmitter. Employees developed unusual
symptoms and diseases; some died. The Department of State (DOS)
requested a facility and medical investigation.

DOS FACILITY

The National Telecommunications and Information Administration (NTIA)
responded to the DOS by commissioning Johns Hopkins University to
perform a facility study. The Applied Physics Laboratory (APL), a di-
vision of the university, analyzed microwave measurements taken by DOS
personnel over a 25-year period. A summary of the evaluation follows.

The 10-story embassy building was the target of illumination from a
Soviet microwave transmitter for 25 years. Throughout the period,
the distance of the radiation source was approximately 100 meters
west, east, and south of the building.

The illumination of the Chancery is divided into two periods. The
first 22 years (1953 to May 26, 1975) was given the code name
TUMS. The second period (May 28, 1975 to February 1977), MUTS,
was divided into two phases: MUTS-1 and MUTS-2.

TUMS. During this period there was a single source of illumination.
The microwave beam radiated from a Soviet apartment house about
100 meters west of the Chancery. The highest radiation levels
measured were within 2 feet of doors and windows on the west wall.
The average maximum exposure was 5 microwatts per square cen-
timeter.

MUTS-1. Microwave energy was high for 8 months. Beams were
directed from the east and south. The average maximum exposure
was 15 microwatts per square centimeter.

During part of MUTS-1 (July 1975 to January 1976), microwave
transmission originated from two sources: (1) the roof of an
apartment building 80 meters east of the Chancery, and (2) an office
building nearly 80 meters south. The east facade of the Chancery
had many windows. The south had windows in rooms 901 and 1001,
and the stairway on the 8th and 9th floors.
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From 24 to 31 July 1975, room 901 had an average radiation level of
9.0 microwatts per square centimeter throughout the area. Micro-
waves were focused sharply on the upper floors. The highest
radiation levels recorded were in offices in the east side at the
center of the building. The intensities increased toward the
southeast rooftop corner, above room 1001.

The highest reading inside the building during MUTS-1 was within 2
feet of the window in room 1001. The signal strength on the rooftop
on January 24, 1976 was recorded at 24 microwatts per square cen-
timeter.

MUTS-2. Around November 1975 the energy of the Soviet trans-
mitter, on the rooftop of the apartment building (100 meters east),
suddenly dropped to 2 microwatts per square centimeter. Screens
were installed on windows on February 6, 1976. The lowest energy
was recorded from this date through February 1, 1977.

The microwave signal, transmitted from the south and east, pro-
duced an average maximum exposure that measured a fraction of a
microwatt (less than 0.1 microwatt per square centimeter).

There was an area (region 2) where the reading was only 0.75
microwatt per square centimeter. Single individuals in the south
wing were exposed to less than 0.1 microwatt per square centimeter.

In the subsequent biological study performed by Lilienfeld, the
people exposed to fractions of a microwatt were grouped among the un—
exposed. Those working in shielded areas were also placed in that
category. This is tantamount to saying that osteogenesis equipment does
not affect bone tissue because its energy is too low.

Conclusion. As complete a model as possible was developed from
the data recorded by DOS personnel. Matter is known to absorb
microwave energy (as in microwave cooking). However the incidence
of disease (morbidity) and mortality, reported by Embassy employ-
ees, cannot be attributed to the low levels of microwaves passing
through the building.

There is a need for authoritative biophysical analysis of the micro-
wave field illuminating the Embassy. At this time, it is only possible
to consider theoretical biological effects from the low frequency

microwave radiation beamed at the Chancery. Additional studies are
recommended.




The degree of biological damage in DOS personnel would depend on
dose, time, and distance. The Soviet transmitter was consistently at a
distance 80 to 100 meters from each wall of the Chancery. Dose and time
varied. Microwaves were strongest at the rooftop and above doors and
windows which are usually framed with metal, a highly conductive
material.

The APL and associated experts indicated that microwaves are
"opaque to masonry walls; radiation enters through door and window
openings." This may be so, but radiation can perform its work indirectly
by energizing matter. This was confirmed by Russell H Morgan, professor
of radiology at Johns Hopkins University and Hospital (1961). Dr Morgan,
who identified the natural radioactive materials in humans and the
environment, said:

Among the radioactive elements in rocks and soil is uranium,
thorium, and their decay products; and potassium. The concentration
varies throughout the earth. Because rock is frequently used as a
building material, masonry is an important source of radiation to
which humans may be exposed.

The radiation from natural sources is essentially gamma (approxi-
mately 50 mR per year), which is penetrating. Radon and thoron
diffuse from the earth and building materials. Carbon, calcium,
potassium, and iodine are natural constituents of the body's soft
tissues and fluids. (The elements are found in the earth and in rock.)

Illumination of the Chancery's building materials must have elevated
the temperature of, and increased chemical reactions in, radioactive
matter in walls of the building. The secondary energy was transmitted to
people. It energized elements in the body, which caused biological
reactions as if their tissues were "seeing" the energy source. The more
radioactive materials in the walls the greater will be the biological dis-
tress, even when the energy of the irradiation source is low.

The Soviet transmitter had three microwave intensities: medium,
high, low (Table 4-1). The severity of biological damage in DOS personnel
should correspond to the exposure phase, and correlate with the death
rate, in the 23-year period (1953-1976). The temperature in the west,
south, and east sides of the building would also influence biological
perturbance.
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Table4-1 Quality and Effect of DOS Facility Energy

Average
Exposure Microwave Maximum
Phase Intensity Microwatts Expected Biosystem Reaction
1. TUMS Medium 5.0 Moderate, bothersome, and
inexorable tissue damage.
2. MUTS-1 High 102 Immediate and severe damage.
3. MUTS-2 Low 0.1t02.0 Mild, subtle, but inexorable
---------------- .-I...-.:.C.--..----...--.
Deaths * Males Females
1953-1960 37 3
1961-1966 4 1
1967-1971 3 5
1972-1976 —2 —2
36 11
* Due to insufficient data, 13 deaths were excluded from the statistics,

The victims were all males.

A change in blood quality alone should have been indicative that
something was wrong with the Embassy's environment. Lilienfeld exam-
ined diastolic blood pressure, and found that DOS personnel had a higher
rate after their tour. They also had fewer white blood cells, and more
psychiatric problems, than the comparison group. Experts declared that
these, and other disorders were due to chance.

DOS Biological Study

Together with a team of individuals, whose expertise ranged from nursing
to engineering, Dr Abraham Lilienfeld of Johns Hopkins University ana-
lyzed many health records of personnel stationed at the Embassy during
the illumination period. The data was compiled with an IBM 370/148
computer. It consumed 200,000 punch cards in the initial evaluation of
personnel records, and 2 to 3 times as many in the editing process.
Besides DOS employees, individuals at the post included people from
the United States Information Agency, the Departments of Defense and
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Agriculture, and the military. For the purpose of this discussion, all
agencies at the embassy will be referred to as DOS personnel.

Lilienfeld compared the maladies of DOS personnel to those reported
at other embassies (the comparison group). His team analyzed statistics
of mortality and disease (morbidity) in male and female employees, and
dependents (spouses and children). Generally the team found: (1) more
deaths among the male population than the female; (2) a high rate of
cancer in females; and (3) a high incidence of mumps, and leukemia and
other blood disorders among children.

It is possible that DOS children did not actually have mumps, but
swollen glands (salivary) of the tongue, throat, and ears. An unexplained
outbreak of mumps was reported among schoolchildren in the District of
Columbia, Maryland, Illinois, Kentucky, and other states (1988). The
glands of VDT users swell. The condition may be diagnosed as mumps.

Personnel at the embassy sensed biological perturbance, which they
suspected was caused by some abnormality in their environment; radi-
ation. They measured and monitored the diabolical agent which vibrated
at various frequencies, including television and FM radio bands. Micro-
waves were streaming through the Chancery as they do in a microwave
communications tower. No one believed or acknowledged that radiation
caused the morbidity and mortality occurring at the Embassy.

In research germane to the problem at the Moscow Embassy Swedish
neurologist at the University of Goteborg, Dr Hans-Arne Hansson (1985),
found that electromagnetic radiation affects radar and microwave work-
ers.

Radar workers suffered brain damage, altered spinal fluid, frontal
lobe disorder, memory loss, and other neural injury. A protein, part
of the white matter (glial cells) that insulates nerves of the brain,
was discovered in cerebrospinal fluid of radar and microwave work—
ers. As a result of altered proteins and retinal damage, two radar
workers became partially blind.

Exposure of nervous tissue to electromagnetic fields, ranging from
power line to microwave emissions, may cause a wide range of
biological effects. The disorders may remain silent for a period that
lasts months or years. People exposed to microwaves could be at risk
of sustaining brain damage. (Sally Squires, Washington Post 1985.)
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Samples of spinal fluid were taken from DOS personnel, but they
were not scrutinized as closely as the Hansson experiments (Koslov 1985).
Had the assays been carefully studied, the Lilienfeld team might have
found abnormal protein concentrations in the cerebrospinal fluid of DOS
personnel. If they were using VDTs, the assays of the comparison group
would have been similar. VDTs and television receivers emit microwaves
like those flowing through the embassy. The radiation is not as energetic
because CRT frequencies are lower. Since biological injury is cumulative,
the result of high and low energy stimulation will be the same.

In the United States, Sweden, and Russia researchers observed that
tissues heat when workers get too close to microwave antennas. Despite
reports of adverse health effects from low level microwave energy pub-
lished by Poland in 1976, the APL and Lilienfeld concluded that radiation
permeating the Embassy was tolerable. A summary of Lilienfeld's
investigation follows.

The medical histories of over 22,000 people, alive and dead, were
reviewed. There were 4,800 people at the Embassy between 1953 and
1976; 1,800 employees and 3,000 dependents. The comparison group
consisted of 7,500 people; 2,500 employees from 9 posts in Eastern
Europe and 5,000 dependents.

Obviously, the most important health effect in a population is re—
duced longevity or early death. There were 194 deaths recorded in
the studied population; 152 males and 42 females.

Since data was incomplete, the 194 figure excludes 13 male deaths
from the statistics. At least 47 of the 194 deaths occurred between 1953
and 1976. This means that 147 people died during the study period (1976
to 1978). The insult (injury) that caused the result (death) may have
transpired during MUTS-1 when high energy was beamed from two
sources.

The number of deaths in the male population (excluding the 13) is 50
percent of the expected mortality of the United States. No dif-
ferences were observed between the Moscow and comparison group.
There is no satisfactory explanation for the 42 female deaths; 80
percent of the United States population.

The morbidity in the Moscow and comparison group was nearly equal.
Many health problems were observed; some were serious. Only two

97



1
i
i
i
H
i

differences were conspicuous in the two groups: (1) the Moscow male
employees had a threefold higher risk of acquiring protozoal in-
fections, and (2) men and women in the Moscow group had slightly
higher incidents of the most common health conditions reported.
(According to Alexander (1965), item 2 is a telltale sign that the
experimentals were poisoned by radiation.)

The health conditions of DOS personnel cannot be related to micro—
wave exposure. No consistent pattern of increased morbidity is
evident in the group exposed to other than background (natural)
microwave radiation. (Individuals exposed to less than 0.1 microwatt
were classified among the unexposed. Therefore ailments in this
group, attributed to background, may have occurred during MUTS-2.)

Men and women in the Moscow group reported more visual problems
than the comparison group. Most were due to correctable refractive
errors. The men had more psoriasis; the women more anemia.
(Women naturally have a lower blood volume than men.) Men re-
ported a high incidence of depression, irritability, and memory loss.
(Alexander stated that depression, and other mental perturbance,
indicates that radiation has affected cranial organs.)

In view of the published articles 'that the health of Embassy per-
sonnel was in danger,' it is not surprising that the Moscow group had
a higher rate of morbidity than the comparison posts. (What about
the dead and extremely ill people; how were they influenced by
media reports?) No relationship was found between the occurrence
of health symptoms and microwave exposure.

The children studied experienced many health problems. The mal-
adies were similar in the Moscow and comparison groups. There was
one notable difference, mumps occurred twice as often in Moscow
than in the comparison group. (Radiation stimulates the glands which
shrink, swell, or become infected.)

Conclusion. No convincing evidence was discovered that would di-
rectly implicate the low levels of microwave radiation, beamed at
the American Embassy in Moscow, as the cause of any adverse
health effects, as of the time of this analysis.

Recommendations. The results of this study could be interpreted
that microwave radiation at the Moscow Embassy did not produce
any deleterious health effects. It should be made clear that
generalizations must be made with caution. The group with the
highest exposure should be analyzed at intervals of 2- to 3-year
periods. A surveillance system for deaths and malignancies should
also be established.

Table 4-2 lists some of the symptoms and diseases recorded. The

population (N), which equals 879 DOS and 1,303 comparison, had similar
maladies because the body can get sick in only so many ways. Lilienfeld
noted that the incidence of eye problems, anemia, and ulcers approached
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Table4-2 DOS Personnel Mortality and Morbidity

Group
Morbidity (N=879) (N=1,303)
Eg troubls 319 478
Sinusitis, require hearing aid 164 287
Skin, boils and diseass 268 408
C.gu in, palpi 219 349
tations
Anumpam' i
High/low blood pressure 108 178
Gastrointestinal
gm:ids 130 216
Jaundice, hepatitis 96 165
Kidnoy stone, blood in urine, 126 189
Bbody'sb.:‘ﬁ.pﬂﬂ-dys'em;y 333 501
Abdonminal trouble, galibladder, 3 510
digestive disorders
Nervous System
37 75
5
, neuritis, stutter
Paralysis 9 27
System
me 119 182
Tuberculosis 7
Chronic colds, cough, spit blood lgg lg;
cou
Whooping 417 632
Musculoskeletal System
e, I
oss
S s ™
Lameness 21 43
G Thyrold/goiter 5 12
Mumps 597 878
Joints
85 159
Swollen joints 75 9
Other
205 281
Venereal disease 57
- i
problem 102 153
Insomnia, sleep walking, nightmares 74 97
Atempted suicide 1 3
Depression 30 56
DOS ﬁ
Defects in Children Personnel parison
Bora After First Tour (N=327) (N )
= i H
and circulatory 0.0 20
Nervous system 10 1.0
Genital organs 1.0 1.0
e i i
and palats 0.0 1.0
Clubfoot, other timbs 20 40

C%fr‘?hd from: Abraham M LEienfeld et al, "Foreign Service Status Stud!:.;
Final Repo , 232,

”, The Johns Hopkins Universtty, July 31, 1978, pp 117-120
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statistical significance in DOS personnel. Although not shown, male mor-
bidity was usually between 25 to 65 percent higher than female. Taking
into account that radiation always aggravates existing disorders, the data
compiled for "diseases or conditions ever present" is used in this listing.

Since data was lacking, Lilienfeld's team did not correlate the
maladies with the three illumination phases. This information, and the
location of DOS personnel within the Embassy in relation to the
microwave transmitter, is imperative to perform a thorough study.
Location and period of irradiation would partly explain the variability of
personnel maladies, and the death rate which probably climaxed during
MUTS-1.

Between the late 1960s and early 1970s workers in various eco—~
systems worldwide used VDTs; a television receiver attached to a
keyboard. For instance in the United States (1976), court reporters
worked with a Beehive terminal (CPU) wedded to a black and white
television set. Some workers complained that their "head and face felt
numb.” DOS and comparison group personnel may have been using similar
configurations.

Lilienfeld's statistics (Table 4-2) suggest that health problems at the
Embassy were no worse than maladies of the comparison group. He was
alarmed by the mumps outbreak and other morbidity in children, who
presumably did not use computers. The team did not qualify its in-
formation. How old were the people afflicted with mumps; below or
above age 9? What caused the birth defects and problem pregnancies
occurring at the Embassy after the employees' first tour of duty? The
birth defects in offspring of controls and experimentals were almost
equal; why? Fatigue, mental confusion, anxiety, and most disorders
reported to Lilienfeld were observed by NIOSH in the San Francisco
survey, and by NASA in the astronauts. The common element to which
they were exposed was radiation.

The DOS facility and biological studies, like most, are inconclusive.
The APL investigation concentrated on microwave measurements. There
is no indication that either team analyzed other exposure (eg, VDT) DOS
personnel may have had. If people, especially those in the southeast
corner (rooms 901 and 1001), were using VDTs visual and other disorders
would have been severe during any phase of irradiation. VDT users in the
comparison group would have had similar problems.
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